Leupeptin preserves cardiac nitric oxide synthase 3 during reperfusion following long-term cardioplegia.
The objective of this study was to investigate how long-term cardioplegia/reperfusion affects cardiac nitric oxide synthase 3 (NOS3). To this aim, rat hearts were mounted in a perfusion apparatus and equilibrated with a modified Krebs-Henseleit solution (KH). The hearts were then arrested by soaking them in cold St. Thomas Hospital II solution (STH) for 5, 7, and 15 h. Reperfusion was performed by low-flow cold STH delivering for 1 h followed by 15-min aerobic normothermic KH perfusion. Cardioplegia preserved the amount of NOS3 irrespective of the duration of the cardiac arrest. NOS3 content was also unaffected by reperfusion following 5 and 7 h of cardioplegia. On the contrary, reperfusion performed after 15 h of cardioplegia caused a marked reduction in the amount of NOS3 protein, in both endothelial and cardiac muscle cells, and NOS activity. The involvement of intracellular proteolysis as a cause of reduction in NOS3 cardiac level was then investigated by delivering 0.1 mmol/L of either calpain I and II inhibitors or 0.05 mmol/L leupeptin during heart reperfusion. Only the treatment with leupeptin preserved NOS3, indicating that lysosomal proteases rather then cytoplasmic calpains were mainly responsible for the cleavage of this enzyme. The observed decrease in GSH/GSSG ratio and activation of JNK in the reperfused heart suggested that proteolysis could be triggered by reactive oxygen species.